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[0001] 



[0002] 



[0003] 



METHOD AND APPARATUS FOR 

FLUSHING CONTAMINANTS 
FROM A CONTAINER OF FLUIDS 




The present invention generally relates to fluid filtering, and more particularly 
relates to a method and apparatus for removing contaminants from a container having 
petroleum-based fluids therein, through a process of circulating, heating and filtering 
such fluids outside of the container. 

In the past, automotive engineers and technicians have been among the many 
people to recognize the need for an ability to flush contaminants from fluid- 
containing enclosures or systems. One example of such a fluid-containing system is a 
transmission/transmission cooler system in which transmission fluid therein is 
normally cooled during operation of a vehicle by passing the transmission fluid 
through the transmission cooler. Such systems frequently contain tiny metal shavings 
resulting from wear of internal parts. It is desirable to provide an effective way to 
remove such metal shavings and other contaminants from the system without the 
need for completely dismantling the transmission and cooling system. 

Systems for extracting transmission fluid from the system, then heating it and 
circulating this fluid through an external filter to thereby flush out contaminants from 
the transmission and cooling system, have enjoyed considerable success in the past. 
However, these systems have had several drawbacks. Examples of such a system are 
described in U.S. Patents 6,21 3,1 33 and 6,379,540 issued to Dan Reicks. These 
systems can often take an extended period of time to maximize the removal of 
contaminants and sediment. This limits the usefulness of such systems, especially for 
use on vehicles which are generally in revenue-generating service. Finally, these 
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systems have often required considerable attention by a trained operator during 
performance of the flushing operations. 

[0004] Consequently, there exists a need for improved methods and apparatuses for 
flushing contaminants from a fluid container. 

Summary of Invention 

[0005] It is an object of the present invention to provide enhanced ability to clean 
contaminants and sediment from a fluid container. 

[0006] It is a feature of the present invention to include a rapidly reversing flow- 
switching mechanism in a contaminant-flushing apparatus. 

[0007] It is an advantage of the present invention to reduce the time consumed and 
complexity involved in reversing a flow direction during the flushing process. 

[0008] It is another object of the present invention to provide for increased in-field 
utilization of a flushing system. 

[0009] It is another feature of the present invention to include a fluid aeration mechanism 
with micro-bursts of air. 

[0010] It is another advantage of the present invention to provide for a reduced overall 
time required to perform the flushing operation and thereby increase the overall in- 
field utilization of the flushing equipment of the present invention. 

[001 1] It is yet another advantage of the present invention to greatly reduce oil misting 
which evaporates oil into the air. 

[0012] - J -| ie p resent invention is an improved method and apparatus for removing 

contaminants from a container having fluids and contaminants therein, designed to 
satisfy the aforementioned needs, provide the previously stated objects, include the 
above-listed features, and achieve the already articulated advantages. The present 
invention is carried out in a "wasted time-less" operation in the sense that a 
substantial reduction in time required to perform the filtering and flushing is 
achieved. The present invention is further carried out in a "wasted oil-less" manner in 
the sense that a substantial reduction in oil misting or oil evaporation is achieved with 
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the present invention. 

[001 3] Accordingly, the present invention is a method and apparatus for flushing 

contaminants from a fluid container comprising a pump, a fluid heater, and apparatus 
for injecting micro-bursts of air into the fluid. 

[0014] In an alternate embodiment, the present invention includes a pump, a heater, and 
a flow direction-switching mechanism for reversing the flow of fluid through a 
container having contaminants therein and for re-reversing the flow direction in a 
rapid manner. 

Brief Description of Drawings 

[001 5] The invention may be more fully understood by reading the following description 
of preferred embodiments of the invention, in conjunction with the appended 
drawings wherein: 

[0016] Figure 1 is a simplified diagram showing a prior art contaminant-flushing 
machine. 

[0017] Figure 2 is a simplified diagram of a contaminant-flushing machine of the prior 
art, including a reverse flow valve circuit and an automatic aeration control assembly. 

[001 8] Figure 3 is a cross-sectional view of an alternating dual-output high-speed valve 
of the present invention with the movable piston disposed in a leftward position. 

[001 9] Figure 4 is another cross-sectional view of the alternating dual-output high- 
speed valve of Figure 3 with the movable piston disposed in a rightward position. 

[0020] Figure 5 is a simplified schematic diagram of a system of the present invention 
which includes the alternating dual-output high-speed valves of Figures 3 and 4. 

Detailed Description 

[0021] 

Now referring to the drawings, wherein like numerals refer to like matter 
throughout, and more particularly to Figure 1 , there is shown a simplified diagram of 
a prior art contaminant-flushing machine, generally designated 100, which is coupled 
to an automobile transmission cooler 102 by connecting hoses 104 and 106. Hoses 
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104 and 106 may be special heat-resistant hoses or other types. Additionally, hoses 
may be replaced with pipes (flexible or not), tubes, or any structure capable of 
carrying fluid under pressure. Hose 104 is coupled to temperature gauge 108. Also 
shown is a reservoir 1 20 which receives transmission fluid from line 104 by first 
passing such fluid through filter 122. Transmission fluid is disposed in the reservoir 
which will be extracted through port 1 26 and line 1 28 by pump 1 1 0. As the 
transmission fluid is pumped through pump 1 1 0 and on to heater 1 30, it is 
pressurized and heated to predetermined levels. Exiting from heater 130 is line 132, 
which is coupled through check valve 1 33 to T' coupling 1 34, which has an exit port 
1 36, as well as an air-cleaning port 1 38. Air-cleaning port 1 38 is coupled to air line 
140, which is available from an air compressor (not shown). Disposed between air line 
140 and port 138 is a check valve 142, which prohibits transmission fluid from being 
exhausted from the system through the air line 140. Additionally, there is shown a 
pressure gauge 144 for measuring the pressure inside the line 140 and a manual 
valve 141 for selectively coupling the air line 140 with "T" coupling 1 34. The purpose 
of the assembly 1 34, 138, 140, 142 and 144 is to permit easy purging of any 
transmission oil left in the lines after the flushing process has been completed. Exit 
port 1 36 is directly coupled to line 1 06, which enters the transmission cooler 1 02. 
The terms "lines", "pipes", "hoses", or "tubes" may be used interchangeably herein. 
They are intended to reflect the many possible structures which could be used to 
transport fluids. 

[0022] Now referring to Figure 2, there is shown a simplified diagram of a contaminant- 
flushing machine of the prior art, generally designated 200, which is coupled to an 
automobile transmission cooler 102 by connecting hoses 104 and 106. 

[0023] Now re f err i n g to Figure 3, there is shown a cross-sectional diagram of a high- 
speed valve of the present invention, generally designated 300, including an input 
port 302, a movable piston 304 and a first outlet port 3 1 0 and a second outlet port 
320. Piston 304 includes a central full-width sealing region 330, which separates first 
port flow region 316 and second port flow region 326. When piston 304 is disposed 
to the left, the central full-width sealing region 330 blocks flow of fluid to first outlet 
port 310. Second port flow region 326 permits fluid to flow out second outlet port 
first opening 324 of second outlet port 320. Movable piston 304 is moved to the left 
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when compressed air is provided at second end air port 306 so as to create second 
end air expansion area 309. When movable piston 304 is disposed to the left, then 
first outlet port second opening 314 and first outlet port first opening 312 are 
coupled together via first port flow region 316. 

[0024] Now referring to Figure 4, there is shown another view of the valve 300, generally 
designated 400, where movable piston 304 is disposed to the right after air has been 
supplied to first end air port 308. In such a configuration, fluid is able to flow into 
input port 302 and out of first outlet port first opening 3 1 2 because they are 
connected by first port flow region 316. In a preferred embodiment, central full-width 
sealing region 330 is longer than a width dimension of input port 302. This eliminates 
the possibility that fluid could be permitted to flow from first outlet port 31 Q and 
second outlet port 320 simultaneously while the valve is being switched. When 
movable piston 304 is disposed to the right by providing air pressure to first end air 
port 308, causing first end air expansion area 409 to expand, then second outlet port 
second opening 322 and second outlet port first opening 324 are now coupled 
together via second port flow region 326. 

[0025] The valve 300 could be made in many different ways; however, it is believed that 
the use of an air-driven piston valve best meets the needs of the present invention. 

[0026] Now referring to Figure 5, there is shown a simplified schematic diagram of the 
system of the present invention, generally designated 500, which includes an oil 
cooler 502 and an oil filter assembly 540, which removes matter from oil entering the 
filter assembly 540 through line 512 and exiting it through line 546. Pump 51 0 and 
heater 530 move and heat the oil respectively. Air is injected into the oil by air 
injecting solenoid 570 and air supply line 572. Some air may also be injected into the 
oil via supply line 582, which brings exhaust air from reversing air solenoid 560 
through check valve 580. Reversing air solenoid 560 primarily provides compressed 
air to rapidly switch high-speed valve 300. 

[0027] During normal operation of a vehicle, the flow direction of oil through the oil 

cooler 502 is in one direction only. For example, during normal operation of a vehicle 
containing oil cooler 502, the fluid might flow through it in a direction such as a fluid 
flowing from port 312 through the cooler 502, and then through port 324. In a 



APP ID=1 0064822 



Page 5 of 19 



.1 O O 6 *i W&B „ O S 2 .. II O £ 



preferred embodiment of the method and system of the present invention, the flow of 
fluid through the oil cooler during cleaning operations is primarily in one direction, 
and that direction is opposite the direction of normal flow through the oil cooler 
during operation of the vehicle. 

[0028] The cooler 502 can be any type of cooler or heat transfer mechanism such as a 
transmission cooler exposed to air or immersed in engine coolant in an engine 
radiator. Cooler 502 is also intended to represent a cooling element in an air 
conditioning system where heat is transferred from air to the circulating air 
conditioning refrigerant. In such cases, oil represents air condition refrigerant. 

[0029] The injection of air into the oil may be in micro-pulses which could be less than 
one (1) second in duration, or other duration. The time between pulses may optimally 
be on the order of magnitude of five (5) seconds. This step of air injection may be 
automated by the use of a programmable logic controller (PLC) 590 or electric timers, 
etc. Other means of regulating the cycling of air injection may be used instead of 
time, such as flow volume monitoring and flow pressure monitoring. PLC 590 could 
provide control signals to the air injection solenoid 570, reversing air solenoid 560, 
pump 510, heater 530 and any other device in the system which could benefit from 
precision control. 

[0030] In a preferred method of the present invention, the flow direction may be rapidly 
changed with the high-speed valve 300. For example, it may be preferred to flow the 
fluid in one direction for three (3) seconds and then reverse the flow for one-fourth 
(1 /4) of a second. The cycle could be repeated numerous times with three (3) seconds 
in one direction and one-fourth (1 /4) of a second in the other direction. As stated 
above, in a preferred embodiment of the present invention, the flow direction of oil 
through the cooler is primarily in one direction, and it is preferred that the primary 
flow direction be opposite a flow direction of fluid through the cooler when the cooler 
is being used in normal operations of a vehicle. 

[003 1 ] Irrespective of the direction of flow of fluid through the oil cooler 502 , the flow of 
fluid through the filter assembly 540 is always unidirectional. Filter assembly 540 may 
include a 28-micro filter 541, a 60 micro pre-filter 542 and an exhaust port 544. 
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[0032] Throughout this disclosure and description, the applicant refers to a transmission 
cooler, oil coolers, transmission fluid, oil and other examples. These references are 
merely exemplary of the many different types of fluid containers and fluid types which 
could be utilized in conjunction with the present invention. For example, the present 
invention is intended to include and address systems for cleaning engine oil from an 
internal combustion engine, hydraulic oil from a hydraulic system, as well as fluid 
used in air-conditioning equipment. Various other systems, fluids and containers are 
contemplated and could be readily substituted, still within the spirit and scope of the 
present invention. 

[0033] It is thought that the method and apparatus of the present invention will be 
understood from the foregoing description, and it will be apparent that various 
changes may be made in the form, construction, steps and arrangement of the parts 
and steps thereof without departing from the spirit and scope of the invention or 
sacrificing all of the material advantages, the form herein described being merely a 
preferred or exemplary embodiment thereof. 
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